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(54) LIGHT EMISSION TYPE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emission 
type display device with which display with small color 
variation can be obtained over a wide range of viewing 
angles. 

SOLUTION: In the light emitting type display device, a 
membrane unnecessary for light emitting operation of a 
light emitting element is removed at least in a light 
emitting area, and the relation of Ajmax<A,emax is 
satisfied, when a wavelength with which the intensity of 
interference with respect to the light emitted from the 
light emitting layer constituting the light emitting 
elements takes a maximum value at a zero degree 
viewing angle is expressed by Aimax, and a wavelength 
with which the intensity of the light emitted from the 
light emitting layer is maximized is expressed Aemax. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The luminescence mold display by which it is being [ it / it is the luminescence mold 
display which has the light emitting device which constitutes two or more pixels 
arranged in the shape of a matrix, and / wavelength with the wavelength shorter than 
the wavelength from which the luminous intensity emitted from said luminous layer 
serves as max from which the reinforcement of the interference to the light emitted 
from the luminous layer which constitutes said light emitting device in the angle of 
visibility of 0 degree serves as the maximal value ] characterized. 
[Claim 2] 

The luminescence mold display characterized by to fill the relation of lambda 
imax<lambda emax when the luminous intensity which emits the wavelength from 
which the reinforcement of the interference to the light emitted from the luminous 
layer which constitutes said light emitting device in the luminescence mold display 
which has the light emitting device which constitutes two or more pixels arranged in 
the shape of a matrix serves as the maximal value in the angle of visibility of 0 degree 
from lambdaimax and said luminous layer sets wavelength used as max to lambdaemax. 
[Claim 3] 

The luminescence mold display with which it is the luminescence mold display which 
has the light emitting device which constitutes two or more pixels arranged in the 
shape of a matrix, and the wavelength from which the reinforcement of the 
interference to the light emitted from the luminous layer which constitutes said light 
emitting device in the angle of visibility of 0 degree serves as the minimal value is long 
wave length, and is characterized by not to exist in a visible wavelength field rather 
than the wavelength from which the luminous intensity emitted from said luminous 
layer serves as max. 
[Claim 4] 

The luminescence mold display characterized by to fill the relation of lambdaemax-50 
nm<=lambda imax<lambda emax when the luminous intensity which emits the 
wavelength from which the reinforcement of the interference to the light emitted from 
the luminous layer which constitutes said light emitting device in the luminescence 
mold display which has the light emitting device which constitutes two or more pixels 
arranged in the shape of a matrix serves as the maximal value in the angle of visibility 
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of 0 degree from lambdaimax and said luminous layer sets the wavelength used as max 
to lambdaemax. 
[Claim 5] 

The luminescence mold display characterized by to fill the relation of lambdaemax+70 
nm<=lambda imin when the luminous intensity which emits the wavelength from which 
the reinforcement of the interference to the light emitted from the luminous layer 
which constitutes said light emitting device in the luminescence mold display which 
has the light emitting device which constitutes two or more pixels arranged in the 
shape of a matrix serves as the minimal value in the angle of visibility of 0 degree from 
lambdaimin and said luminous layer sets the wavelength used as max to lambdaemax. 
[Claim 6] 

It is the luminescence mold display which has the light emitting device which 
constitutes two or more pixels arranged in the shape of a matrix. The maximal value of 
plurality [ light / which is emitted from the luminous layer which constitutes said light 
emitting device ] exists in white or luminescence reinforcement. The wavelength from 
which the reinforcement of the interference to the light emitted from said luminous 
layer in the angle of visibility of 0 degree serves as the maximal value Are shorter than 
the wavelength from which the luminous intensity emitted from said luminous layer in 
a visible wavelength field serves as the maximal value. The luminescence mold display 
with which the wavelength from which the reinforcement of said interference 
furthermore serves as the minimal value is long wave length, and is characterized by 
not existing in a visible wavelength field rather than the wavelength from which the 
luminous intensity emitted from said luminous layer serves as the maximal value. 
[Claim 7] 

It is the color luminescence mold display which has the light emitting device which 
constitutes two or more pixels arranged in the shape of a matrix. The wavelength from 
which the reinforcement of the interference to the light emitted from the luminous 
layer which constitutes said light emitting device in the angle of visibility of 0 degree 
serves as the maximal value lambdaimax, The color luminescence mold display 
characterized by filling the relation of lambdaemax-50 nm<=lambda imax<lambda emax 
or lambdaemax+70 nm<=lambda imin when the luminous intensity which emits the 
wavelength used as the minimal value from lambdaimin and said luminous layer sets 
wavelength used as max to lambdaemax. 
[Claim 8] 

The color luminescence mold display characterized by for said light emitting device 
being an organic light emitting diode component, and being RT>=GT>=BT when it is 
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set as GT in RT and a green pixel and thickness of the organic film which constitutes 
said organic light emitting diode component is set to BT by the blue pixel by the red 
pixel in a color luminescence mold display according to claim 7. 
[Claim 9] 

It is the luminescence mold display which has the light emitting device which 
constitutes two or more pixels arranged in the shape of a matrix. It is the 
luminescence mold indicating equipment of the active-matrix drive mold which takes 
out light from the transparence substrate side with which the switching element by 
which said indicating equipment controls flashing of a light emitting device was formed. 
At least one layer in two or more insulator layers which constitute said switching 
element from a luminescence field of said pixel at least is removed alternatively. The 
wavelength from which the reinforcement of the interference to the light emitted from 
the luminous layer which furthermore constitutes said light emitting device serves as 
the maximal value in the angle of visibility of 0 degree lambdaimax, The luminescence 
mold display characterized by filling the relation of lambdaemax-50 nm<=lambda 
imax<lambda emax or lambdaemax+70 nm<=lambda imin when the luminous intensity 
which emits the wavelength used as the minimal value from lambdaimin and said 
luminous layer sets max and **** to wavelength lambdaemax. 
[Claim 10] 

The luminescence mold display characterized by a refractive-index difference with 
the transparent electrode with which said film removed alternatively constitutes said 
transparence substrate or said light emitting device being 0.4 or more in a 
luminescence mold display according to claim 9. 
[Claim 11] 

The luminescence mold indicating equipment characterized by removing two or more 
insulator layers of all that said switching element consists of low-temperature poly-Si 
TFT, and constitute the substrate film formed between said switching elements and 
said transparence substrates, and said switching element from a luminescence field of 
said pixel in a luminescence mold indicating equipment according to claim 9. 
[Claim 12] 

The luminescence mold indicating equipment characterized by for said switching 
element crossing to an omnidirection and surrounding it by the film of ion block nature 
in a luminescence mold indicating equipment according to claim 11. 
[Claim 1 3] 

The luminescence mold display which is a luminescence mold display which has the 
light emitting device which constitutes two or more pixels arranged in the shape of a 
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matrix, and is characterized by the luminous intensity taken out from said 
luminescence mold display to an observer side serving as max in the angle of visibility 
of 0 degree. 

[Claim 14] 

The luminescence mold display characterized by setting it to 1 0nm or less when the 
variation of the wavelength from which the luminous intensity taken out from said 
luminescence mold display to an observer side serves as max in a luminescence mold 
display according to claim 1 3 changes an angle of visibility from 0 degree to 60 
degrees. 

[Claim 15] 

It is the luminescence mold display which has the light emitting device which 
constitutes two or more pixels arranged in the shape of a matrix. The substrate in 
which said light emitting device is formed for said luminescence mold display is a 
luminescence mold display which takes out light from the opposite side. The 
wavelength from which the reinforcement of the interference to the light emitted from 
the luminous layer which constitutes said light emitting device serves as the maximal 
value in the angle of visibility of 0 degree lambdaimax, The luminescence mold display 
characterized by filling lambda imax<lambda emax and lambda imin>=lambda 
emax+70nm relation when the luminous intensity which emits the wavelength used as 
the minimal value from lambdaimin and said luminous layer sets wavelength used as 
max to lambdaemax. 
[Claim 16] 

It is the luminescence mold display characterized by for said light emitting device 
having the electrode of light transmission nature in an optical ejection side in a 
luminescence mold display according to claim 1 5, and equipping a refractive index with 
the transparent body of 1 .4-2.0 on the field by the side of the optical ejection of this 
electrode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a luminescence mold display equipped with light emitting 
devices, such as an organic light emitting diode component which has the structure 
which carried out the laminating of wavelength extent of light, or the thin film of the 
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thickness not more than it especially, about the luminescence mold display which 
displays by controlling luminescence actuation of the light emitting device arranged in 
the shape of a matrix. 
[0002] 

[Description of the Prior Art] 

An organic light emitting diode (Organic Light-Emitting Diode) component is a 
component which transforms electrical energy into light energy and emits light by 
pouring forward negative charge into the luminous layer which consists of an organic 
thin film, a thin shape since the luminescence mold indicating equipment (henceforth a 
"OLED display") equipped with an organic light emitting diode component as a light 
emitting device is a spontaneous light type unlike the indicating equipment of the 
nonluminescent mold represented by the liquid crystal display and the sources of a 
fill-in flash, such as a back light, are unnecessary — it is lightweight. An OLED display 
has a still larger angle of visibility, and it has the description that the speed of 
response of a display is early. 
[0003] 

The component which consists of the transparent electrode 200 which functions as 
an anode plate formed as an organic light emitting diode component 70 on the 
transparence substrate 6 which is illustrated to drawing 16 , a reflector 300 which 
consists of a metal of light reflex nature which functions as cathode, and organic film 
100 of 3 layer structures which carried out the laminating of the electronic 
transportation layer 101, a luminous layer 102, and the hole transportation layer 103 
one by one from the cathode side inter-electrode [ these ] is known. Generally the 
thickness of these film that constitutes the organic light emitting diode component 70 
is less than [ wavelength extent of dozens to hundreds of nm, and light, or it ], and 
since the reflector serves as a mirror plane, the light emitted from a luminous layer is 
influenced of interference. With the organic light emitting diode component 70, an 
emission spectrum changes with angles of visibility, and the light 2000 which actually 
turns on an observer 1000 for this cross protection has the technical problem that a 
color changes. The same technical problem as this is produced also in an inorganic 
electroluminescent element. 
[0004] 

What establishes the structure scattered on a light emitting device in light is indicated 

by the following patent reference 1 and 2 to this technical problem. 

[0005] 

[Patent reference 1] JP.1 1-329742,A 
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[Patent reference 2] JP.2002-270365.A 

Since the light emitted to these reference from a component is scattered about with a 
light-scattering object and the light of various travelling directions and phase contrast 
is mixed, change of the color to the angle of visibility which interference produces 
owing to is indicated to decrease sharply. 
[0006] 

[Patent reference 3] JP.4-328295.A 

Moreover, the component which reduces change of the color to the angle of visibility 
which interference of light produces owing to by considering as the thickness which 
produces the brightness in which the amplitude exceeds the convergence brightness 
value for the thickness of an electronic transportation layer, including the secondary 
maximal value of a thickness brightness damping property in the patent reference 3 is 
indicated. This sets up conditions based on the thickness brightness damping property 
of an electronic transportation layer paying attention to interference produced 
according to the phase contrast of the light which goes to a direct observation person 
side among the light emitted from a luminous layer, and the light which goes to an 
observer side after reflecting with an electrode on the back. 
[0007] 

[Patent reference 4] JP.7-240277.A 

Moreover, as what uses cross protection for the patent reference 4, the interface of a 
transparent electrode and a substrate, the interface of a transparent electrode and 
the high refractility substrate film, or the interface of a transparent electrode and the 
low refractility substrate film is dealt with with reflexibility, and the organic light 
emitting diode component which raises the color purity of luminescence light by 
controlling the optical thickness from cathode to an anode plate is indicated 
[0008] 

Generally, the drive type of an OLED display can consider a active-matrix drive mold 
equipped with switching elements, such as a thin film transistor (henceforth "TFT"), 
and the passive-matrix drive mold which links directly the electrode which constitutes 
an organic light emitting diode component with the scanning line and the data line, 
respectively, and drives it. 
[0009] 

The typical pixel drive circuit of a active-matrix drive mold OLED display consists of 
two TFT(s) and storage capacitance of a switch transistor and a driver transistor, and 
luminescence of an organic light emitting diode component is controlled by this pixel 
drive circuit. A pixel is arranged at each intersection which arranged the n data lines 
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with which a data signal (or it is also called a "picture signal".) is supplied, and the m 
scanning lines (henceforth a "gate line") with which a scan signal is supplied to the 
matrix of a m line xn train. 
[0010] 

The drive of a pixel carries out sequential supply of the turn-on electrical potential 
difference from the first (party eye) gate line, and supplies a sequential-scanning 
signal to the gate line of m lines within an one-frame period. By this drive approach, 
while the turn-on electrical potential difference is supplied to a certain gate line, all 
the switch transistors connected to that data line will be in switch-on, and a data 
electrical potential difference is supplied to the data line of n train synchronizing with 
it. Generally this is used with the liquid crystal display of a active-matrix drive mold. 
[0011] 

A data electrical potential difference is stored in storage capacitance, while the 
turn-on electrical potential difference is supplied to the gate line, and an one-frame 
period is held mostly. The electrical-potential-difference value of storage capacitance 
specifies the gate voltage of a driver transistor, the current value which flows a driver 
transistor by this is controlled, and luminescence of an organic light emitting diode 
component is controlled. That is, on the OLED display of a active-matrix drive mold, 
predetermined luminescence can be performed over an one-frame period. 
[0012] 

On the other hand, a current flows and emits light for an organic light emitting diode 
component only at the period when the scanning line which is the OLED display of a 
passive-matrix drive mold is chosen. For this reason, in order to obtain the same 
brightness as the case where light is emitted over an one-frame period like the OLED 
display of a active-matrix drive mold on the OLED display of a passive-matrix drive 
mold, one times the luminescence brightness of the abbreviation number of scanning 
lines is needed. The electrical potential difference and current which drive an organic 
light emitting diode component to realize this must be enlarged, and power efficiency 
declines by loss of the energy by generation of heat etc. 
[0013] 

Thus, a active-matrix drive mold is dominance from a viewpoint of reduction of power 

consumption compared with a passive-matrix drive mold. 

[0014] 

[Problem(s) to be Solved by the Invention] 

In realizing the OLED display of a active-matrix drive mold, switching elements, such 
as TFT, are needed. Since it needs to carry out the current drive of the organic light 
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emitting diode component, when the performance degradation by the height of 
mobility, threshold voltage shift, etc. is taken into consideration, the application of 
poly-Si TFT of a switching element is desirable. 
[0015] 

Drawing 1 7 is a typical sectional view near 1 pixel of the conventional OLED display 
equipped with low-temperature poly-Si TFT as a switching element 1 0. When forming 
low-temperature poly-Si TFT on the transparence substrate 6 which consists of a 
cheaper glass substrate instead of an expensive substrate like a quartz-glass 
substrate, in order to prevent the problem of the threshold voltage fluctuation of TFT 
by mixing of ion, such as Na and K, the laminating of the 1 st substrate film 1 1 for 
blocking the ion which consists of SiN on the transparence substrate 6, and the 2nd 
substrate film 12 which consists of SiO is carried out. Furthermore, the laminating of 
the gate dielectric film 1 6 which constitutes TFT, and the other interlayer insulation 
films 18 and 20 is carried out on the transparence substrate 6. 
[0016] 

Thus, on the OLED display of a active-matrix drive mold, the film with which two or 
more refractive indexes differ will exist between the organic light emitting diode 
components 70 and the transparence substrates 6 which consist of organic film 1 00 
containing a luminous layer, a transparent electrode 200, and a reflector 300. Since 
the thickness of these film is generally dozens of nm - hundreds of nm, it is emitted 
from a luminous layer, and it has effect of interference on the light 2000 which turns 
on an observer 1 000. 
[0017] 

Drawing 1 8 is drawing in which showing an example of the measurement result of the 
emission spectrum of the conventional active-matrix drive mold OLED display, and 
showing the angle-of-visibility dependency of a green emission spectrum. If an angle 
of visibility changes, the ratio of the luminescence reinforcement to wavelength will 
change influenced by the light of interference. Moreover, drawing 19 is drawing 
showing the example of measurement of the angle-of-visibility dependency of the 
chromaticity of the conventional active-matrix drive mold OLED display. This drawing 
plots the chromaticity to the angle of visibility of 0 degree - 75 degrees at the time of 
displaying red, and green and blue the three primary colors and white at intervals of 1 5 
degrees. Thus, on the conventional active-matrix drive mold OLED display, change of 
the color which is hard to permit with an angle of visibility arises. 
[0018] 

On the other hand, establishing a means by which light is scattered on a light emitting 
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device, as what controls change of the color by the angle of visibility is proposed from 
the former. In this case, if dispersion means, such as a light-scattering layer which can 
fully control the effect of interference, are established, under a bright environment, 
with a dispersion means, scatter reflection is carried out, a black display will not 
become black enough but the light which carries out incidence to a display from the 
exterior will become whitish. For this reason, under a bright environment, another 
technical problem that sufficient contrast ratio is not obtained is produced. 
[0019] 

Drawing 20 is drawing showing the result of having made the trial calculation of the 
angle-of^visibility dependency of the interference reinforcement in the green pixel of 
the conventional active-matrix drive mold OLED display. Thus, on the OLED display of 
the conventional active-matrix drive mold, it originates in reflection by the interface 
of the substrate film or an interlayer insulation film, and the maximal value and the 
minimal value of interference reinforcement exist in a visible wavelength region in 
great numbers, and spacing of the wavelength used as the wavelength used as the 
maximal value and the minimal value becomes narrow with about dozens of nm by the 
short wavelength side. Moreover, about 70-1 40nm of the maximal value and the 
minimal value of interference reinforcement move to a short wavelength side with 
increase of an angle of visibility. 
[0020] 

For this reason, even if the reinforcement of desired wavelength adopts the conditions 
reinforced by interference of light by controlling the thickness of the electronic 
transportation layer to which its attention is paid with the conventional technique, or 
the optical thickness from cathode (reflector) to an anode plate (transparent 
electrode) it is shown in drawing 20 — as — the angle of visibility of 0 degree — 
setting — desired wavelength — a long wave, since it moves to a luminescence 
wavelength field and the maximal value and the minimal value of interference 
reinforcement which exist in a merit side appear as an angle of visibility becomes large 
with 0 degree to 30 degrees, 45 degrees, and 60 degrees The emission spectrum 
observed by the observer will change and a color will change. 
[0021] 

The technical problem of this invention has change of the color by the angle of 
visibility in offering the luminescence mold display which realizes a small display in the 
luminescence mold display which has light emitting devices influenced by light of 
interference, such as an organic light emitting diode component. 
[0022] 

- 9 - 
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[Means for Solving the Problem] 

Change of the color by the angle of visibility of the OLED display of a active-matrix 
drive mold could not be controlled only by the thickness of the electronic 
transportation layer currently taken into consideration by the Prior art, or optical 
thickness from cathode to an anode plate, but it became clear that it was necessary 
to take into consideration interference resulting from reflection by the interface of the 
substrate film or an interlayer insulation film. Moreover, although its attention was 
paid only to the luminescence wavelength field in the Prior art when setting up the 
conditions of interference, it turned out that this is insufficient. That is, in conditions 
with an angle of visibility of 0 degree, the condition of the interference reinforcement 
by the side of long wave length found out the important thing to the color change by 
the angle of visibility rather than luminescence wavelength. 
[0023] 

When the solution means based on these is explained corresponding to claim 1 thru/or 

16, it is the passage of the following [1] thru/or [16]. 

[0024] 

[1] It is the display which has the light emitting device which constitutes two or more 
pixels arranged in the shape of a matrix, and consider as the being [ it / wavelength 
with the wavelength shorter than the wavelength from which the luminous intensity 
(henceforth "luminescence reinforcement") emitted from said luminous layer serves 
as max from which the reinforcement (henceforth "interference reinforcement") of 
the interference to the light emitted from the luminous layer which constitutes said 
light emitting device in the angle of visibility of 0 degree serves as the maximal value ] 
description. 
[0025] 

When another expression about the description of [2], and [1] was used and 
wavelength from which lambdaimax and luminescence reinforcement serve as max in 
the wavelength from which the interference reinforcement to the light emitted from 
the luminous layer which constitutes said light emitting device in the display which has 
the light emitting device which constitutes two or more pixels arranged in the shape of 
a matrix serves as the maximal value in the angle of visibility of 0 degree is set to 
lambdaemax, it is characterized by to fill the relation of lambda imax<lambda emax. 
[0026] 

[3] Or it is the display which has the light emitting device which constitutes two or 
more pixels arranged in the shape of a matrix, and rather than the wavelength from 
which the luminous intensity emitted from said luminous layer serves as max, the 
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wavelength from which the interference reinforcement to the light emitted from the 
luminous layer which constitutes said light emitting device in the angle of visibility of 0 
degree serves as the minimal value is long wave length, and is characterized by not 
existing in a visible wavelength field. 
[0027] 

According to the above [1] thru/or the description of [3], if an angle of visibility 
becomes large, the wavelength from which interference reinforcement serves as the 
maximal value and the minimal value will move to a short wavelength side, but The 
ratio of luminescence reinforcement [ as opposed to luminescence wavelength in the 
angle-of-visibility dependency of interference reinforcement ] since the maximal 
value or the minimal value of interference reinforcement do not move to a 
luminescence wavelength field even if an angle of visibility becomes large (it is also 
hereafter called the configuration of an emission spectrum.) The effect which it has 
becomes small and change of the color by the angle of visibility is controlled. 
[0028] 

[4] In the display which has the light emitting device which constitutes still more 
desirably two or more pixels arranged in the shape of a matrix, when the luminous 
intensity which emits the wavelength from which the interference reinforcement to 
the light emitted from the luminous layer which constitutes said light emitting device 
serves as the maximal value in the angle of visibility of 0 degree from lambda imax and 
said luminous layer sets wavelength used as max to lambdaemax, it is characterized 
by to fill the relation of lambdaemax-50 nm<=lambda imax<lambda emax. 
[0029] 

In this case, since luminescence reinforcement is strengthened by interference, a 
brighter display is realizable while change of the color by the angle of visibility is 
controlled. 
[0030] 

[5] In the display which has the light emitting device which constitutes still more 
desirably two or more pixels arranged in the shape of a matrix, when the luminous 
intensity which emits the wavelength from which the interference reinforcement to 
the light emitted from the luminous layer which constitutes said light emitting device 
serves as the minimal value in the angle of visibility of 0 degree from lambdaimin and 
said luminous layer sets wavelength used as max to lambdaemax, it is characterized 
by to fill the relation of lambdaemax+70 nm<=lambda imin. 
[0031] 

Even if an angle of visibility becomes large, in order that the minimal value of 
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interference reinforcement may reach the wavelength from which luminescence 
reinforcement serves as max and may not change the configuration of an emission 
spectrum a lot by this, change of the color by the angle of visibility is controlled 
[0032] 

[6] It is the display which has the light emitting device which constitutes two or more 
pixels arranged in the shape of a matrix. The maximal value of plurality [ light / which 
is emitted from the luminous layer which constitutes said light emitting device ] exists 
in white or luminescence reinforcement. The wavelength from which the 
reinforcement of the interference to the light emitted from said luminous layer in the 
angle of visibility of 0 degree serves as the maximal value It is shorter than the 
wavelength from which the luminous intensity emitted from said luminous layer in a 
visible wavelength region serves as the maximal value, and rather than the wavelength 
from which the luminous intensity emitted from said luminous layer serves as the 
maximal value, the wavelength from which the reinforcement of said interference 
serves as the minimal value further is long wave length, and is characterized by not 
existing in a visible wavelength field. 
[0033] 

In this case, like the above [1] thru/or [3], since the maximal value or the minimal 
value of interference reinforcement will not move to a luminescence wavelength field 
even if an angle of visibility becomes large although it moves to a short wavelength 
side if an angle of visibility increases the maximal value and the minimal value of 
interference reinforcement, since the configuration of an emission spectrum hardly 
changes, even if an angle of visibility changes, change of a color is suppressed small 
[0034] 

[7] It is the electrochromatic display which has the light emitting device which 

constitutes two or more pixels arranged in the shape of a matrix. The wavelength from 

which the reinforcement of the interference to the light emitted from the luminous 

layer which constitutes said light emitting device serves as the maximal value in the 

angle of visibility of 0 degree lambdaimax, When the luminous intensity which emits the 

wavelength used as the minimal value from lambdaimin and said luminous layer sets 

max and **** to wavelength lambdaemax, it is characterized by filling the relation of 

lambdaemax-50 nm<=lambda imax<lambda emax or lambdaemax+70 nm<=lambda imin 
[0035] 

[8] Further, when it is set as GT in RT and a green pixel and thickness of the organic 
film which said light emitting device is an organic light emitting diode component in the 
above [7], and constitutes said organic light emitting diode component is set to BT by 
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the blue pixel by the red pixel, it is characterized by being RT>=GT>=BT. 
[0036] 

In this case, the wavelength from which interference reinforcement serves as the 
maximal value is based on moving to a long wavelength side, if organic film, such as a 
hole transportation layer and an electronic transportation layer, becomes thick, by 
satisfying the above-mentioned thickness conditions, it is in the condition which 
controlled the color change by the angle of visibility, and can enlarge interference 
reinforcement to each color, and can raise luminous efficiency. 
[0037] 

[9] Moreover, in order to fulfill the conditions of the above-mentioned interference 
reinforcement, it is the indicating equipment of the active-matrix drive mold which 
takes out light from the transparence substrate side with which the switching element 
by which said indicating equipment controls flashing of a light emitting device was 
formed, and at least one layer in two or more insulator layers which constitute said 
switching element is characterized by being removed alternatively in the 
luminescence field of said pixel at least. 
[0038] 

[10] Said especially film removed alternatively is characterized by a refractive-index 
difference with the transparent electrode which constitutes said transparence 
substrate or said light emitting device being 0.4 or more. 
[0039] 

In this case, since spacing of the wavelength from which interference reinforcement 
serves as extremal value (maximal value and minimal value) because the number of 
reflectors and the whole thickness decrease becomes long and the conditions of the 
above-mentioned interference reinforcement can be realized, color change by the 
angle of visibility can be made small. 
[0040] 

[11] In order that said switching element may consist of low-temperature poly-Si TFT 
and may fulfill the conditions of the above-mentioned interference reinforcement, in 
the luminescence field of a pixel, it is characterized by removing all of the substrate 
film formed between said switching elements and said transparence substrates, and 
two or more insulator layers which constitute said switching element. 
[0041] 

[12] It is further characterized by crossing said switching element to an omnidirection 

and surrounding it by the film of ion block nature. 

[0042] 
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Although the mixing path of Na from a transparence substrate or the ion K will be 
made there if the substrate film of a luminescence field is removed this [1 1] and [12] 
case in order to fulfill the conditions of the above-mentioned interference 
reinforcement, threshold voltage fluctuation of the low-temperature poly-Si TFT by 
mixing of ion can be prevented by surrounding a switching element by the film of ion 
block nature over an omnidirection. 
[0043] 

[13] It is the display which has the light emitting device which constitutes two or more 
pixels arranged in the shape of a matrix, and is characterized by the luminous intensity 
taken out from said display to an observer side serving as max in the angle of visibility 
of 0 degree. 
[0044] 

[14] Variation of the wavelength from which the luminous intensity taken out from said 
display to an observer side serves as max further is characterized by being 1 0nm or 
less, even if an angle of visibility changes from 0 degree to 60 degrees. 
These express the description of the emission spectrum obtained in the display which 
fulfills the conditions of the above-mentioned interference reinforcement. Therefore, 
a display with a small change of the color by change of an angle of visibility is 
realizable by fulfilling the description of [13] thru/or [14]. 
[0045] 

[15] It is the display which has the light emitting device which constitutes two or more 
pixels arranged in the shape of a matrix. It is the display with which the substrate in 
which said light emitting device is formed takes out light from the opposite side in said 
display. The wavelength from which the reinforcement of the interference to the light 
emitted from the luminous layer which constitutes said light emitting device serves as 
the maximal value in the angle of visibility of 0 degree lambdaimax. When the luminous 
intensity which emits the wavelength used as the minimal value from lambdaimin and 
said luminous layer sets wavelength used as max to lambdaemax, it is characterized 
by filling lambda imax<lambda emax and lambda imin>=lambda emax+70nm relation. 
[0046] 

In [16] and [15], said light emitting device has the electrode of light transmission 
nature in an optical ejection side, and a refractive index is characterized by having the 
transparent body of 1 .4-2.0 on the field by the side of the optical ejection of this 
electrode. 
[0047] 

the above [1 5] is related with the so-called top emission type which takes out light 
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from the opposite side with the substrate in which a light emitting device is formed of 
display — it comes out. If an angle of visibility becomes large also in this case, the 
wavelength from which interference reinforcement serves as the maximal value and 
the minimal value will move to a short wavelength side, but even if an angle of visibility 
becomes large, the maximal value or the minimal value of interference reinforcement 
do not move to the wavelength from which the luminous intensity emitted from a 
luminous layer serves as max. For this reason, the effect which the angle-of^visibility 
dependency of interference reinforcement has on the configuration of an emission 
spectrum becomes small, and change of the color by change of an angle of visibility is 
controlled. 
[0048] 

Moreover, in the luminescence mold display of a top emission mold, [16] is equipping 
with the transparent body with a refractive index higher than a gas the optical ejection 
side of the electrode of the light transmission nature formed in the optical ejection 
side of a light emitting device, i.e., a transparent electrode, and reduces reflection by 
the interface by the side of the optical ejection of a transparent electrode. In this case, 
since the reinforcement of interference becomes weaker and the difference of the 
maximal value and the minimal value of interference reinforcement becomes small, 
change of the magnitude of the interference reinforcement by the angle of visibility 
becomes small, and change of the color by the angle of visibility becomes small. 
[0049] 

In addition, it cannot be overemphasized that various modification is possible, without 
deviating from the technical thought of specifying the conditions of the interference 
reinforcement which this invention is not limited to the configuration of the 
above-mentioned example constituted and mentioned later, and is shown by this 
invention. 
[0050] 

[Embodiment of the Invention] 

The organic film containing the luminous layer which constitutes each pixel has what 
is made to emit light by the color (for white to be included) depending on the 
ingredient, and realizes mono-color display or a full color display, and the thing which 
performs color display on the organic film of white luminescence combining color 
filters, such as red, green, and blue. 
[0051] 

Drawing 1 is a type section Fig. near [ explaining the configuration of the example of 
the display by this invention ] 1 pixel, moreover, drawing 2 shows the structure of the 
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picture element part of the display by this invention — it is a top view a part. This 
indicating equipment is the OLED display of the active-matrix drive mold which has 
the switching element and the organic light emitting diode component which consist of 
a thin film transistor. Drawing 3 is the block diagram showing the layout of the whole 
indicating equipment 1 typically, and drawing 4 is the representative circuit schematic 
of the active matrix which constitutes the display 2. 
[0052] 

the transparence substrate 6 with which a display 1 consists of an insulating 
substrate with transparent glass etc. as shown in drawing 3 (A) — a display 2 is 
mostly formed in a center section. The scan drive circuit 4 which outputs a scan 
signal to the gate line 8 is installed in the data drive circuit 3 and left-hand side which 
output a picture signal to the data line 7 by the display 2 bottom. These drive circuits 
3 and 4 consist of a shift register circuit which consists of complementary circuits by 
TFT ( Thin Film Transistor ) of an N channel mold and a P channel mold, a level-shifter 
circuit an analog switch circuit, etc. Moreover, the common potential wiring 9 extends 
in the same direction as the data line 7, and is arranged in it. In addition, an indicating 
equipment 1 is supported on foot 5, as shown in drawing 3 (B), it can be used as 
monitoring devices, such as television imagery and a computer image, and makes a 
television tuner build in and can be used also as a television set as independent. 
[0053] 

In an indicating equipment 1, two or more gate lines and two or more data lines which 
made it extend in the direction which crosses to the extension direction of this gate 
line are formed on the transparence substrate 6 like the liquid crystal display of a 
active-matrix drive mold, and as shown in drawing 4 , a pixel 60 is arranged in the 
shape of a matrix at the crossing place of m gate lines G1, G2, — Gm and the n data 
lines D1, D2, — Dn. A light emitting device 70, storage capacitance 40, and a gate 
electrode connect each pixel to a gate line. The switch transistor 30 which consists of 
TFT of the N channel mold by which one side of a source drain electrode is connected 
to the data line, and another side is connected to storage capacitance 40, A gate 
electrode connects with this storage capacitance 40, and a source electrode is 
connected to the common potential wiring 9 which extends in the same direction as 
the above-mentioned data line. It consists of driver transistors 1 0 which consist of 
TFT of the P channel mold by which the drain electrode is connected to one electrode 
(anode plate) of the organic light emitting diode component which constitutes a light 
emitting device 70. Moreover, it connects with a current supply source line common to 
all pixels, and the electrode (cathode) of another side of the organic light emitting 
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diode component which constitutes a light emitting device 70 is maintained at the 

fixed potential Va. 

[0054] 

The drive of a pixel 60 carries out sequential supply of the gate line G1 of the 1st line 
to the turn-on electrical potential difference, and supplies this electrical potential 
difference (scan signal) one by one to the gate line of m lines within an one-frame 
period. If the switch transistor 30 is turned on with a scan signal, a picture signal will 
be written in storage capacitance 40 through the switch transistor 30 from the data 
line. That is, by this drive approach, while the turn-on electrical potential difference is 
supplied to a certain gate line, all the switch transistors connected to that data line 
will be in switch-on, and a data electrical potential difference is supplied to the data 
line of n train synchronizing with it. 
[0055] 

A data electrical potential difference is stored in storage capacitance, while the 
turn-on electrical potential difference is supplied to the gate line, and an one-frame 
period is held mostly at the potential with which, as for the gate electrode of the 
driver transistor 10, it is equivalent to a picture signal with storage capacitance 40 
even if the switch transistor 30 is turned off. The electrical-potential-difference value 
of storage capacitance specifies the gate voltage of the driver transistor 10, the 
current value which flows the driver transistor 10 by this is controlled, and 
luminescence of the organic light emitting diode component 70 is controlled. A halt of 
luminescence is realized by making the driver transistor 10 into an OFF state. 
[0056] 

That is, synchronizing with a turn-on electrical potential difference being impressed to 
the gate line 8 corresponding to the pixel 60 which should control the amount of 
luminescence, the amount of luminescence of a pixel 60 is controllable by impressing 
the electrical potential difference corresponding to image information through the 
data line 7. Therefore, a desired image can be displayed by controlling the amount of 
luminescence of two or more pixels which constitute a display 2 according to image 
information. In addition, since the response time after an electrical potential 
difference is impressed to the both ends of the cathode of a light emitting device 70 
and an anode plate until luminescence starts is usually 1 or less microsecond, it can 
realize image display which can follow in footsteps of the quick image of a motion. 
[0057] 

Here, when it is going to realize the display which performs a full color display, a light 
emitting device 70 is arranged in the shape of a matrix in order of predetermined in red 
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and the thing which emits one of green and blue light. That is, the luminescence 
wavelength of organic light emitting diode should be corresponded to red and the 
green and blue three primary colors for every pixel. 
[0058] 

Next, the structure near 1 pixel of a display 1 is explained, referring to drawing 1 and 
drawi "S 2 • Drawing 2 is a ** type top view in part for explaining the planar structure of 
the picture element part of a display 1 , and drawing 1 is the type section Fig. near 1 
pixel showing the cross-section structure which met the A-A' line on drawing 2 
[0059] 

In this indicating equipment, it has the switching elements 10 and 30 which consist of 
a thin film transistor on the insulating transparence substrates 6, such as glass. 
Switching elements which constitute a pixel circuit, such as the driver transistor 10 
and the switch transistor 30, consist of polish recon thin film transistors. 
[0060] 

A polish recon thin film transistor has gate dielectric film 1 6, gate **** 1 5, the 1 st 
interlayer insulation film 18, the source drain electrode layer 19, and the 2nd interlayer 
insulation film 20 on the polish recon layer containing the source drain fields 13 and 17, 
the channel polish recon layer 1 4, etc. 
[0061] 

Moreover, since mixing of ion, such as Na from the transparence substrate 6 to the 
polish recon layer 14 and gate dielectric film 16 and K, is blocked between a polish 
recon thin film transistor and the transparence substrate 6, it has the 1 st substrate 
film 1 1 which consists of SiNx film etc.. and between the 1st substrate film 1 1 and a 
polish recon layer, it has further the 2nd substrate film 12 which consists of SiOx film 
etc. 

[0062] 

In the display of this example, as the 1 st and 2nd substrate film 11 and 1 2, gate 
dielectric film 16, and the 1st and 2nd insulator layers 18 and 20 remove alternatively 
in the part equivalent to the luminescence field 61 of a pixel from the 
below-mentioned reason or it does not form, opening is formed. 
[0063] 

The transparent electrode 200 which functions as an anode plate in the organic light 
emitting diode component 70 is formed in island shape so that the part used as the 
luminescence field 61 of a pixel may be covered. Under the present circumstances, it 
connects with the drain electrode 19 through the hole which penetrates the 2nd 
interlayer insulation film 20, and a transparent electrode 200 is formed through an 
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insulator layer on the transparence substrate 6 in the luminescence field 61. 
[0064] 

As drawing 2 shows, on nonluminescent fields, such as a switching transistor 30, the 
driver transistor 10, the data line 7, the gate line 8, and the common potential wiring 9, 
and the nonluminescent field on a transparent electrode 200, the 3rd interlayer 
insulation film 21 shown by drawing 1 which has opening corresponding to the 
luminescence field 61 of a pixel is formed. Although the organic film 100 containing a 
luminous layer is formed so that a pixel may be covered on a transparent electrode 
200, in fields other than luminescence field 61, it is isolated in a transparent electrode 
200 with the 3rd interlayer insulation film 21. On the organic film 100, the reflector 300 
which functions as cathode in the organic light emitting diode component 70 over the 
whole surface of a display 2 is formed. 
[0065] 

In addition, this example is the so-called bottom emission type with which it emanates 
from the luminous layer of the organic light emitting diode component 70, and the light 
2000 which turns on an observer 1000 is taken out from the transparence substrate 6 
side with which the organic light emitting diode component 70 was formed of OLED 
display. The organic film 100 of the organic light emitting diode component 70 can use 
at order what carried out laminating arrangement of an electronic transportation layer, 
a luminous layer, and the hole transportation layer from a cathode (reflector 300) side 
between an anode plate (transparent electrode 200) and cathode (reflector 300). 
[0066] 

If direct current voltage is impressed to the transparent electrode 200 which is an 
anode plate, and the reflector 300 which is cathode, the electron with which the hole 
poured in from the transparent electrode 200 was poured in from the reflector 300 via 
the hole transportation layer will reach a luminous layer via an electronic 
transportation layer, respectively, the recombination of an electronic-hole will arise, 
and luminescence of predetermined wavelength will produce such an organic light 
emitting diode component from here. 
[0067] 

In addition, by the organic film 100 of the organic light emitting diode component 70, 
the ingredient which can make a luminous layer and an electronic transportation layer 
serve a double purpose may be used, moreover, between an anode plate (transparent 
electrode 200) and hole transportation layers — an anode plate buffer layer — being 
certain — it is — what has arranged the hole impregnation layer may be used. 
[0068] 
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ITO (Indium tin oxide) is [ that what is necessary is just to use the transparent high 
electrode material of a work function for an anode plate (transparent electrode 200) ] 
suitable. Moreover, InZnO can also be used. 
[0069] 

Low aluminum. Mg, a Mg-Ag alloy, an aluminum-Li alloy, etc. of a work function can be 
used for the reflector 300 which is cathode. In aluminum simple substance, since 
driver voltage is high and the life is short, what acquired the property which inserts 
very thin Li compounds (lithium oxide Li20, lithium fluoride LiF, etc.) between the 
organic film 100, and is equal to an aluminum-Li alloy may be used. Moreover, the 
organic film of the part which touches cathode is doped with reactant high metals, 
such as a lithium and SUTORINCHIUMU, and it may be made to make driver voltage 
low. 

[0070] 

In addition, as for a reflector 300. it is desirable to consist of ingredients with the high 
reflection factor of light from the field of the improvement in use effectiveness of the 
light emitted from the luminous layer. The organic film 100 impresses a predetermined 
electrical potential difference between an anode plate (transparent electrode 200) and 
cathode (reflector 300). and the ingredient which emits light by the desired color by 
passing a current is used. 
[0071] 

as the ingredient for red luminescence — for example, a hole transportation layer — 
alpha-NPD ( N -) N'-JI (alpha-naphthyl) - N and N - diphenyl 1 and 1' - the - 
biphenyl -4 and 4' - diamine — or the triphenyl diamine derivative TPD (N. the 
N'-screw (3-methylphenyl) 1, the 1 '-biphenyl -4, 4'-diamine) etc. — using — as an 
electronic transportability luminous layer (an electronic transportation layer and a 
luminous layer are made to serve a double purpose) For example It is DCM-1 (what 

distributed the 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran 

can be used.) to Alq3 (tris (8-KINORINO rate) aluminum). 

[0072] 

The hole transportation layer was doped by Alq3, Bebq, or Quinacridone, for example 
as an electronic transportability luminous layer (an electronic transportation layer and 
a luminous layer are made to serve a double purpose), using alpha-NPD or the 
triphenyl diamine derivative TPD as an ingredient for green luminescence. Alq3 etc. 
can be used. 

[0073] 

As an ingredient for blue luminescence, a hole transportation layer, for example 
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Alpha-NPD f The triphenyl diamine derivative TPD etc. is used. Or as a luminous layer 
For example, DPVBi (4 and 4 f -bis(2 and 2-diphenyl vinyl) biphenyl), this and BCzVBi (4 
and 4 -bis(2-carbazole vinylene) biphenyl) from — the becoming ingredient — 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the type section Fig. near 1 pixel showing the configuration of one 
example of the display of this invention. 

[Drawing 2] one example of the structure of the picture element part of the display of 
this invention is shown — it is a top view a part. 

[Drawing 3] It is the block diagram showing the layout of the whole indicating 
equipment of this invention typically. 

[Drawing 4] It is the representative circuit schematic of the active matrix constituted 
by the display of the indicating equipment of this invention. 

[Drawing 5] It is the mimetic diagram which explains the cross section near [ which 
shows an example of the production process of the display of this invention ] 1 pixel in 
order of a process. 

[Drawing 6] It is the mimetic diagram which explains the cross section near [ which 
shows an example of the production process of the display of this invention ] 1 pixel in 
order of a process. 

[Drawing 7] It is the mimetic diagram which explains the cross section near [ which 
shows an example of the production process of the display of this invention ] 1 pixel in 
order of a process. 

[Drawing 8] It is drawing showing relation with the wavelength from which the 
wavelength dependency of interference reinforcement and luminescence 
reinforcement in the angle of visibility of 0 degree of one example of the display of this 
invention serve as maximum. 

[Drawing 9] It is drawing showing an example of the angle-of^visibility dependency of 
the emission spectrum of the display of this invention. 

[Drawing 10] It is drawing showing the angle-of^visibility dependency of the 
chromaticity of one example of the display of this invention. 

[Drawing 11] It is drawing showing relation with the wavelength from which the 
wavelength dependency of interference reinforcement and luminescence 
reinforcement in the luminescence field of a red luminescence pixel in the angle of 
visibility of 0 degree of one example of the display of this invention serve as maximum. 
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[Drawing 1 2] It is the type section Fig. near 1 pixel showing the configuration of one 
example of the display of this invention. 

[Drawing 1 3] It is the type section Fig. near 1 pixel showing the configuration of one 
example of the display of this invention. 

[Drawing 141 It is the type section Fig. near 1 pixel showing the configuration of one 
example of the display of this invention. 

[Drawing 1 5] It is drawing showing the relation between the wavelength dependency of 
the interference reinforcement in the angle of visibility of 0 degree of one example of 
the display of this invention, and the shortest wavelength from which luminescence 
reinforcement serves as the maximal value. 

[Drawing 1 6] an example of the conventional organic light emitting diode component is 
shown — it is an outline sectional view a part. 

[Drawing 1 71 It is a type section Fig. near 1 pixel of the conventional display. 
[Drawing 1 81 It is drawing showing an example of the angle-of-visibility dependency of 
the emission spectrum of the conventional display. 

[Drawing 1 9] It is drawing showing an example of the angle-of-visibility dependency of 
the chromaticity of the conventional display. 

[Drawing 201 It is drawing showing an example of the result of having made the trial 
calculation of the angle-of-visibility dependency of the interference reinforcement of 
the conventional display. 
[Description of Notations] 

1 [ — Scan drive circuit, ] — An indicating equipment, 2 — A display, 3 — A data 
drive circuit, 4 6 [ — Common potential wiring, 10 / — Driver transistor. ] — A 
transparence substrate, 7 — The data line, 8 — A gate line, 9 1 1 — The 1 st substrate 
film, 12 — 13 The 2nd substrate film, 17 — Source drain field, 14 — A channel polish 
recon layer, 15 — A gate electrode, 16 — Gate dielectric film, 18 — The 1st 
interlayer insulation film, 19 — A source drain electrode layer, 20 — The 2nd 
interlayer insulation film, 21 [ — A pixel, 61 / — A luminescence field, 70 / — An 
organic light emitting diode component, 100 / — The organic film, 200 / — A 
transparent electrode, 300 / — A reflector, 400 / — A closure means, 401 / — Gap. ] 
— The 3rd interlayer insulation film, 30 — A switch transistor, 40 — Storage 
capacitance, 60 
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S (UT rMSSi ) tfm*t%mm^>)i>M^®MT$>?>Zbmt•r 

[00 25] 



1 < 

- J ■ . . . . 

■ 

« * 
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&3fe£^&^§£j£a<Jltr£ 0 ' tZte^TWzmtK&mSkZ A i max. $Bfc5£JKa* 
S^fSrSfegSrAemaxkLfc*^-. A i ma x<A ema x<7)m$i&W?t Zk. £ 

[00 26] 
[00 27] 

[00 28] 

h mnmmz&K \ x , iwe»at*? £ fti£-r -s sbk«^ £>2&tt-r ■& mzti-t & ^mmw 
mmo° izuK^xm^i&t^^m-Ri: a i max. iuie^yiA^feitf-.s.^^* i 

ft^Ct 'SrSfeftS: Aeraaxi Lfz^a, Aemax-5 0nmSA imax<Aema 
[00 29] 

<r<o*§-£\ ^mz&9%z/m&tf&ibt>tiz>t:#>. wmfti,zj:&-gicr>^&)mffl2ti& t 
mmz j: *) w& v ->^^a^si3Sf# s . 

[0030] 

WfftO' fcfci^Tffi/HSfcSrS&^A imin, mift^frbWtthftcrm.lg.tf 
S^t^rliSfiJrAemaxt Aemax+70nmSAimi nWH5^2:ft 

ti-rzk^mtk-rt. 

[00 3 1 ] 
[00 32] 

[00 33] 

m^m^mtmm Lx<&zLktp%^vF>x\ ^stx^? h^mmmt/it'^tL^^ 

[00 34] 

£:fc^T«i*ffii;:5:&ifcft£A imax. «&/JMifc ^r&^«$- A imin, 1512^3^^ 



• » ♦ . 
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t>mt?Zft<migm±b %h A e m a x t L£i§£. Aemax-50nmg 
A imax<Aemax, XteA e m a x + 7 0 n mS A imi nCOW^jgrtr?-.! > *• 

[00 35] 
[00 36] 

[00 37] 

[0038] 
[0039] 

[0040] 

mmiwzmzttiMz, mmnmsmx-imaL^ >y*y7m?tmdkwm&<?>f§\ 

[004 1] 
[004 2] 

i« C 11 3 C 1 2 3 iJaT^Sc^Wi&j»fe-r^fclBeffi«OT«L^S-|^* 
•tit. ^-^3S B J!S«*^cONa^KtV^^^^-ycoi ; fiAMSS*i'C#TL4 3*\ X 

[0043] 
[0044] 

£*LT^&„ tSoT CI 33 Sr^L C 1 4 3 <?ffi®.ZmtetZ. bX*Wm<7mtHz£Z 
[004 5] 



> « 
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(cfcv>r«i^:ffli:^i.^srA i max. m^hmtKchm^i a im i n, Bfrtesbftta* 

^WtM^&ft(?m]&tf&kt%&fa&& A e ma. -KbLt:i§r&. A imax<Aemax 
, StfA i m i n^A emax + 7 0 nm(?)ffli%$;ffitz-tZt£%iWlt-t 
[0046] 

c 1 6 ] c 1 5} tcisvvc, frte^5t«^±3tBX o in LmizKMmLnmmtt l , tarn 

^3£K 0 ffi LWcOHifcttSCf*** 1 . 4-2. O^sflftSrtfi HWStfc-tS 

o 

[0047] 

*). nmft<^wzxh&n&fc&mfti$ixi> . 

[0048] 
[0049] 

. *«wi4±E<o«ijfti3 <t wtsw- s mmmcommzm^. £ *t ■§» t <?rcusfir < „ #?s 

[00 5 0] 
[00 5 1] 

<o w h £ £^ :/ o -y ? 9 . 04«-e os^gp 2 £ § r ? -r 4 
h y ? xcommms&mx'b h . 

[00 52] 

*«6c7)JJ{?4'*gStc«^aP2^'iS(t^ix-&. ^§P2c7)±{itc«i, f-^I7C»LT 

rnsfi-f- ai^-t * r- ?Kttiii » 3 , sMfctty- r ai 8 tc*r LT^Eft^s- ai^-t $ 

SCOT FT ( Thin Film Transistor ) (CiSfflliillHlS&jt^lS 

a*, &mmmm9ti<7-?m7 bmtjj\ini,zw&i.xmw.ztiz> . mm 

i£ai<±. H3 (B) K3j^J:3fcW5TS»S*U xl^b'^fil, rJVe-x-^Bffi&i: 
e^^-SBi: Lxmmx-%, ttc. "rW1-*-~}-*?m.mkX , WttLT-rt-h* 

[00 53] 
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mmtlX&O. H4fc*^rfc<m3^y-MRG1, G2, G m in*«f 
~^*D1. D2, Dn t^3SH-r^i:^-!>fc-7hU^X«tffl^6 0*iiea$^|. 

. ««*ii»jfcSFP7 o t , s«wfi4 o , hrapy- hmizmm l v-x • 

^iOTFW^4x-( y?-h:7>S^30fc. y-h**a«a*«i«4 Ofc» 

ymmvmm^i o w»Bft^>r i«3R^<o-*om8 < mm) izmm 
^n^mmizmmztiT-M<7)*®.va.iiz8kteti& 

[0054] 

mme oemmu i nscoy-bmo i *^^->^>®E^«^^t. 1 

* 0 0 5 j?**** ^ * ** UcWHL ' ,c n ^^~**fc7*-*WEEa«flH&S*i6 . 

wax? 1 o*^*«a«^sii^f W j| £ ^ 3i ._ HatT 7 o<o&%wwwisti 

[00 56] 

-54 0 » ?l3KS$-©J»r^B^6 OlzMfoLt:y--bmiz?->*ymj£tfmiZtl 
*<OCiaOBLT, H«««^jeL7t« i E5r7 ; -^^7^tTepSD^ifcT'H*6 0 

7 0<0ISfliaVRgffi(OPiSg^TOE*<EPJD$nT*^fBe*s$&4 S aT<0je»«*IStt3Iji l 

s i2XTx*$> h tab . u$ <oa^«flwc t iiss-e s h wm^* ass-es & 

[00 57] 

0 »feov vrsttaHWK* *r 4 ntmmnmtfir? bv? xmz&s $ 

[00 58] 

mm 1 *ms»wwm&*smtiizib*>Hm* : mstti!> v. mi iim2±cr> A - 
a ' mztei mm mz^-t 1 Bawta«i6«WB8Sir» § . 

[00 59] 

znm^mx'ii#7x%t'commnmw&wi.6 co±mm b ? 

•yi-yrm^i 0 , 3 o*«£*. B*niss^«fig-ri, ^^^7^^ 1 o^x>f 

[00 60] 

>ji 1 4 ****tN*y x'jn y«o±fcy- mums 1 e . y- mm 1 5. mivm 



♦ * 
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[00 6 1] 

i Nx$&ri:*^&sm<7)TtfcJ£l 1 £*TU $ <b(^l cOTflfiMl lt^U^'Jrjy 
[0062] 

*njife0"Jco^siaT-<sf^ws**^^ i ax/fa 2 coTtvm 1 1 . 1 2 1 . y- h&m 

m 1 6 t . m 1 a^2cO^^ 18, 20tA>\ B5l^5bt«^6 1 fcffl3ir4»#"C 
[00 63] 

fcWft**^ *- 7 0 fcfcvvCRSi: LTflMfrf *a«!IWW2 0 014. 

H$6 1 fcfc*l»#£?IdJ:3fcj^(cjB)«§*i4. lTOi2 0 0liS2^I 

[00 64] 

tft 7 , y- hjg 8 , *ii*{4geis 9 * ir ^»jieia*i: . mwmm 200 ±«o#3fcflR« 
<o±fcn±BS<o5i3tffliS6 1 izttmLtzfflntt-thm 1 T*-tm3oJira^iK2 1 a* 
B&zti&. ?tfcmz&tiGimiooizmiwm2oo±izmmzmoioizBf8.zti 
h i?K %±mm 6 1 wkoffitiB-mss 3 osra^JK 21^0 tjmhe 2 0 0 1 am 
mztit. ^m^i 0 o<7)±izim^U2^mi l zhtz'o^m^^^ ^-m^-i oi,z 

[00 6 5] 

*n^M*mfBfc$M =t- K«?7 oo%%jf a^jsat u 1 0 0 0 £fa 

m?7 o^twi 0 owns mwnm2 0 o > (gtst«ts3 0 0 ) tomci* 
a (Rtt«fii3 0 0 > mfrt>mizm=?&imm. %dtm. ^-^tii^siiiLitt^ 

[00 66] 

icoi: 3 =fir*«»*^>f Vm^Fi,mmX'h&MWWm2 0 0 fcRifiiT'S>-?>£:t«fil3 
0 0 b izm^M&imwt^ b . mmmM2 0 0*>&^$;h.fc*-/l^jfrwi4i&iMJB£ 

g^tT, %.$m&3 oQfrtz&AZtitzm^tfm^Fnmmzm&Lx. *n-?ti 

[00 67] 

=5rfc . smmtyi 7 0 v^mm 1 0 0 xnztm t m^mmm tmrnx-z h 
flftefflwctj*^. &ti % mm (mmmm2oo) b*->v-mmm<ofg\i,zmwt-y7T 

[00 68] 

mm (m*MM2 0 0.) izteitmm&<ni£^mw*mmtm*m^tii£j: < . 1 t 

O (Indium tin o x i d e ) #$Bg-C'£>&<, &tz. InZnOZm^&Zb 
[0069] 

^fiST*>5R*fmfii3 0 0tC{i-tt*Wm^ffif A 1 . Mg> Mg-Ag^Al-Li 

&&%b'$:m^&zbtfX'Z&. a 1 QfaX'temmmEtit&K . jHntm^ztfrhum 
mi 0 0 tioratesfguL i-fb-^s (intu^^i^ o, y y^j^^i F%b' 

) $:tfALTAl-Li^(cEgSrr^!}te$r#SJ;3{ct^t.^$rfflv^Tt,^v^ ifc 
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[0070] 

Rwm®3oo) tnmzmfecom&zmuL. m^i^t^bx-mmco^x'^t-r^tt 

[00 7 1] 

#6«3teffl<iOWPI b LXIZ. . *-/mmMl±a - NPD( N. N '->-*( a - 

1- y1-I\s) -N, N ' -y'7i-yH, 1" -h*7iCX;P-4. 4' -y*7SV) , Xii 
. h';7i-yl/y'7Sy|i5itt:TPD ( N, N' -t'X (3-^f/P7i-;l-) 1, 1' 

m*Mm) b LTl±. A 1 q 3 ( bUX (8-*SV SU-b) T/l^S-^A 

XCDCM-l (4- (y'y7y>fl/» -2-y<f-^-6- 
f - U ) - 4 H - tf5 >-Sr^-iS: t fc O SrfflV ,1 & . 

[0072] 

te. MZli. Alq3, Be bq, Xii. FVCK— es^Lfc Alq3^t' 

[00 7 3] 

T^ymmikTPD&k'zm^K ftxmtLxa. mm, dpvbi (4,4' -bx 

(2. 2-y'7x-/l'h*-;K t'7i-;P) „ ^iBCzVBi (4, 4' -b'X ( 

2- #MW— t'7i-/>) >&»62r**m. *«v^i. ^'Xf-U/^T'JP- 

L» i^X^- U 5 Vl^flsS: ifx b b LX K-t^Ufcfco&i' 

IWIHSffclfiJI («^&1i*JlfcfB\yi£*JB) £LT«, WifcT, Zn (oxz) 2 (2- 
( o - b h'o* ix 7x -^yXt*-9V-yW53aBI8«c) 3rfc'£ffl^.g>£ i: 

[00 74] 

imMtt^&cottmcrimiztfv •?—%><7mn*m^&z t &xz h . *t;v-^ 

<7)*mfc ITIiPEDT/PSS (Polyethylene dioxythioph 
eneiPolystylene sulphonate COii-^-Jf ) tPPV ( p o 1 
y(p-phenylene vinylen) vMWB&ib— /H&iUl N W(Mb L-X 

F-/^ h Un-/5 y l o 1 *8SM8*Lfcfc<0-e3SK-C& , 
#fe<0?&3ftli: LT<iF8 (Po ly (diocty 1 f luorene) ) &m^&Z 

iiicoffifcPVK (#'Jb'-;^AY-;|/) <0J: d&fe*^T;K'J-?-£JH<,>.?,,- 

[0075] 

[0076] 

H6 H ii7«*^tcj;^s^s^s?m:Stfo-^joiKBgia-c$ > o> laawtis 

5 > i^X ? £ ffl ^£ *> (Of* & #3fcgBi v>t>»9> & jjf h A h fgjSO h7>y'X 
[0077] 



(13) #W2005-31251(P2005-31251A) 



05 ( a) imwmfii.6±.i / zmiAxfm2<r)Timi 1 . i2t. y-x- nu-fyfB® 

13,1 7-W--V ^-K'J i/y^yfi 4 & 6 StfOiJ? 'J i/ 0 n yjf k . y—h 

iteiS*Ki 6t, y-h«isi 5jWB«$*ifctfe, ii^imii 

[0078] 

81<0TiftBtl KiS i NxTl«fig;$<XS. Cl^tiSBJS^e^^^Na-^K^^jJ-y 
Sryn y^-ri.^tgSr^rr^fcv^^TV^., moTifelil 1 <7)±.l,ziSm 2 cDTifeffit 1 
2 J:LTSiOxj!pH$n, -€-«0±tCf-^*;^>J i^y =J>-JI 1 4 i: y-X • KWV 
mm 1 3 . 174 &tztb<?)7tlzti:h ft«<0^U U n >-Jf tf^fK^fi-S . ,1? U 

y 3 >-Jf «S5 2 <7)Tim 1 2 ±£®Jft-r £ rt^ y r x ^ y 3 ^Jf £ &KfcMZ t s w 

%&y-h*mmi 6i)mmzt\. zbizzn^z^-fy cri > ^y^xfy (w> 
yfflj^i 3, 1 74k'^»j«t. m 1 oJiiafffitsjsi 1 s zwm-h . 

[00 79] 

<MzM 5(B) <,Z*k-?£ oiZ, y-X ■ F W >iR& 13,17 ICMJE-T ^.gP^-tcm 1 <0 

JRIsmWR 1 8St;y- h&eSSJSI 1 6 fcita-rs ^ y h*-;p&»«-r* . .r <ot £ 

IcoUTte, JBlOJiiaie«l»18ftt^y-hl6H«tl 6£— *§(;:SB2<9TaSll 2t>Bfc 

* lt mui&tiB&tt . ss 1 is, y- 1 6 Rxsm 2 coTtt&si 1 

^.it w ? gz^ummzm^-tz 1 4 < as 1 ^o«ra^M 1 8&#y- f mmm 1 6 

£KiI"t£t/;x??b*-;i.i:. S£ 1 com^Omm 1 8 „ y- M6*K 1 6 &t/»2<0T 

mm 1 2 <oiBfts«toras-r hmmnma&zmmzB&T'Z & . 

[0080] 

<Xlzm5 <C) tzm-fkolz, y-x- KW ymfii)§l 9ZWfo?&. Y-XXMYU 

w vwm 1 9 urn 1 1 8 at* y- b osr 1 6 fcrna-r* 3^? h*- 

■ss^mffit f w ymt& 1 3 tco^{±, y-x • f w 19^1 COS^ 
M^i8. y- h msmus 1 6 m/m 2 »t«k 1 2 ^Ki^t 0 «*. -c— sb* ? ss 1 oTtfe 
mi 1 »±ciM?n, *z-emimmtm:m-?&zbT9mzix&. ztiimt,zBi& 
^hmM&tfft¥±ww&frt>m<-t& ! iimtfh&m-&iz^ &i<7>mmnmmi 8, 

*.&.li:t\ ^JiS-lftitt&iWr&S. Srfc, y-X • KP>f y^fiUll 9fcLT{±T 
/^S-^AJiicOiT&^-^y (Ti ) ^^y/Xf^ (W) =5rfc"C-»fyiM -yf-t^Hil 

[00 8 1] 

»:t06 (a) K^riatc, y-x ■ >wMmi 9*m'>xm2commmm2 

OSrS i Nxt«tS, 
[00 82] 

<J:{cE 6(B) ^^-f J: 3 (c, y-X • H l^-f >mMM 1 9 com 1 1 1 ±lz&f8. 

ztit£&fttzttm-t&iiLm.izm2cr>migitm&2 0 2rm)i^-a3 v^-iv^m-t 

•g>. f*(cffi*c7)^3fe«J«6 1 fc=S:4at»tCOV^T»4flS2<0JIIBIft»»2 04;V^ 

-a U j: tdp 1 <0T«J« 1 lfclft*UtH)P«*»l«'*-*. m2cOifia«SSll2 0&^mi 

m^&ztT^x7m^xmmzm^zb%<$&2commm%m2oznmt2>3>? 
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[0083] 

<WcB6 (C) fc^tJ^fc, I TO*^5r^iB|fg 2 0 0*xa- 7 ^ ij y^^r J: 

[00 84] 

«t«2 *30*IBN&«UR2 His i Nx^t'cOiE«#f4, ftSlttftfttt 

[0085] 

fcfcH 7(B) fc^-j; 3 fc, ffeft*^* ^^&«MM 1 0 0 $BSo»ft«tt6 1 

j: 0 tzm&tt . 1 0 0 ttjjE***m*iB^s i fc 4 ^osbi 1 0 
0 0 1 0 0 tm^f-^m^\±. mx.it. Ttmmm-xm 1 t=*as*i 



[00 86] 

S. Miyaguchi, et al. / Organic LED Fullcolo 
r Passive-matrix D i s P 1 a y " . J o u r n a 1 of the 

SID, 7, 3, PP221-226 (1999) 
[00 87] 

[0088] «• tob* 9 © . 

T.Shimoda.et al. : " Mu 1 t i c o 1 o r Pixel Patte 
rning of L i g h t -Em i t t i n g Polymers by Ink- 
Jet Printing", SID 99 DIGEST, 376 (1999) 
[0089] 

mzmi (o ic^rj^fc. ^mmioo(7)±izm^umt ixvamt Lxmm-tz 
imw®3 o ozimmz&m-z. %.m&3 o oim^L%^m%i®te®t%®zti 

•6. 

[00 90] 

&*s. a*, wsjuoott^rtxo^^^cto^fli-^^vv i<o>t«>aji<oxs 

1 £JK 6 (OfeKclii. 6 1 J: \,\ fo & v , BUHWBi 3 0 0 ±fcfi» #x A V Tit 

vm.^mzmm-t&zkTmik^mmjs.LxMw 

[00 9 1] 

fc*J^T«Wifcarft|W*«, %M»*6iUf?* (Jar r«i 
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&mtfmmo° iz&^xmjzmtz&m&z a imax. $£m&wmxk%h*tiig: 

AemaxtLt^. A i max<A e m a xW|^$£i1t7t^J&$tJdti;-f 4. <I<0I8L 
[00 9 2] 

SEfttt/hS v^X>DBM(cJ: 4&<^fc#JWJ$;h.4 . 
[00 93] 

[00 94] 

fet'ti 7 0 n mm.m<?>WM L . f^feTIS 1 4 0 n mg*81W & . - <T>tz#> . T*B*a* 
ffii?^ 0 * Cfttv?ff4*flU:&*tfcJtfc Aimintnt, Itfe^BfcWMiitT'&iW A 
emax + 70nmSA i m i ncOB8f££gf*; t , A e m a x + 

1 40 nm^A i m i n<*>|»fl.*iSfc-frHr, <&9T^J£#«£/hffii:=3:4 

[00 9 5] 

*«W<o«^SrcttTa«l«* t SB« 0 • IZ&^xm-XmtKc&mg:*: A ima 
x. MiSS^t ^■SiftJ' A e m a x t Lt^C A emax-50nmSA i m 
ax<Aemax O&M&m/ZtZ t U 
[0096] 

iiUi, ^^JKfr'ft^ffik^ifcKA imaxfr\ ^»S*«^5:6aiAema 
[00 97] 

.47t#5, CC i 4fe^^btfOTI £ il4 i: fSJB^tc s J; K)W&^m7jmW.tf9mX'Z 4 
[0098] 

wmxii. 'j>-%< t i>m^mz^hm<nffifcttmfimm±m.b%hm3;tfit&n 
wmfrhi&m-&z}t<m.%. mr rs&mmj tt>^o. ) #®*k3r4*&Rj:Di>® 
»*t * 3 tsje-ra . u&&?m-t&mmizttLxi>mi< , 

tcis ft 4 ll<DtSj££T*3ftKa<«&*:tt t =5r 4 . fi^<0«MajUfcWlbfe k 4 ifcft J; 
9kMSfcftfc&4J:3Kl£5g-f4. mi &mmizttLXi>. &%<ti>ft 

ftmmz&vhmcoffif&zTimmtfm±mt% ^cowmm^mxt^h 

[00 99] 

z^z^mkm^mmo* iz^xm^mt^im^msnm^mxt^hm^x o 

5 0 n m S A imax<Aemax £Sf J3."3~4 . 
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[0 100] 
[0101] 

m SSSiJfi! ***^^^JSIff#4 0„ m , mM*>®mV2 5 n 
m , m^Fm&Mcomgrf 2 0nmt'M. 

[0 102] 

[0 103] 

[0 104] 
[0 10 5] 

. o^o. aawsfcjri^in&iwiLfc^ttr, i&mtz* omasa* xo**< 

[0 106] 
[0 107] 

*»0 *>^6 0 • *TSWtLT 1 1 0 n mHT**SH 
[0 108] 



t ♦ * 
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[0 109] 

hi oit^mtmcooLED^ ^ xyu-f co^^wmAm^^-rmvh^ . -ioh 

1 5 * WmX'Tv -y h Lft t OT'S) & . 
CO 1 103 

<yUff . Sfe<7>feJg3l A x y tfDffitetifefc 0.05 SJg*: tztZhtK *mMWX'\± 0 . 
[0111] 

hk.. ^ix^m^dhmtnm^m^^m^mx'it^m^t. zcoKftiizmm-r&T 
mzx v^immtfwm m±m^m^hm) b%&wig:<DfflmtfM<%&. zcotztb, 
nm^mmi l zmm^m^&commtimtLx^miz^^Fmk^^^m&-th z t 

[0 112] 

[0 113] 
[0 1 14] 

^ixJi, ^< t i>x>( -y^-fg^*^fig;$ii^MlST{i^BJS^*^co-f ^y^/D^ ? 

HHHc*f L , 4 * >* { ?SA-r S £ i: £B6 <'titbX'h h . 
[0 1 15] 

7a -y ?J» LTtt«*$rftW« L-Tfc 0 . Hit* S i N xa«#arc&4 .HI* 

mmt & t^mmmx-us i NxA^srsfsicDTifcJsti 1 fc*2ojiimggiiR2 0fc:j: 

•?X>f -yf-^ (HfTiiN'^^^b^y^^ 1 0 ) tf-£-%mzm.iXffl£tlXt5 r ) . 
[0 1 16] 

. ztimmmDtzxixmwwm.'**:*). ?u?7-y?&mL-tz>ztzm±X'% 

[0 1 17] 

tzbx\ ±%dmtmx'\i. *§te. ^&<^x<rfe<mmnwtffi.mzni,x , * 



• * ♦ t 
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[0 1 18] • 

O cC V ^ 0 

CO 1 19] 
k 0 1 2 0 J 

12*^^rSSI£S-sio^S«jSi:UTV^ ^ J rums 

[0121] 

^S^iJ^SSSf 1 2 2**" Adfc « ^«*200^1c0ifS^l 8 

wi i s»«2amMR2 o^aimitf^Mint: * 3 lzMJL ^ . 

[0 123] 

[0 124] 
[0 12 5] 

S?^™*^^ 1,21 ^ 2 ° 0 * ^*fWWittt*h8 ^SiNxHi 

2 ™5f 1 2 TilfiKl 1&yr « 2 ^«ra^n«2o«^^^^- r ^ 
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